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In malaya the disease mite typhus (scrub typhus) is commonly associated with tire ms 
of grassland. It has been suggested, on r&Lber flimsy theoretical grounds, chut control 
could be effected by burning the grass to destroy the mites. A better knowledge of the 
liTe history of the mites leads us to suspect lhaL such a method of control would be 
wholly ineffective, except, possibly for a short interval oE days owing to Increased drying 
of tlte surface, but it is important (o obtain experimental evidence of the edeot of such 
burning. 

Populations of trombiculid miles ace most conveniently measured nut on die ground,, 
but as infestation rates of their hosts. For results to be comparable over a period of 
time, it is important that the hosts should not be disturbed, as they would be by napping, 
and removal. The most reliable results are likely tu come from experiments in which 
host animals arc marked and returned after trapping, Particularly favourable conditions, 
for such an experiment were presented by an area of grassland in which rat" were being 
marked* and which was burnt over naturally from lime to time (Pylon urea of Audy ft 
Harrison, 1954). It is the result of these experiments which are presented here. 


Grassland in Malayn 

Malaysia is primitively covered with tropical rain forest, and grassy areas are 
usually the result of clearing by man, An exception scents to be presented by the high¬ 
land grassland of Sumatra which Dammerman (1941 ) suggests is probably die result of 
slow reunionizalion of areas devastated by volcanic action. The grass which invades 
cleared ureas is the tail thatch grass Intperatu cylindma called, in Malay, Uihng atul in 
Indonesian nttms-atang. This grass possesses persistent underground rhizomes, rather as 
docs European bracken, which makes it extremely resistant to burning, 1 he dead leaves 
of the grass accumulate, and during one of the short dry spells (of a few weeks I which 
occur from time to time, they take fire readily. The fire bums off the grass, and all 
other vegetation, but fresh shoots of grass spring up immediately. Repeated firing, Ibere- 
furc, perpetuates grassland, which otherwise soon passes to scrub and secondary forest. 
Such firing is sometimes deliberate, presumably to renew the supply of fodder grass, 
more often accidental as when lire spreads from burning rubbish. Grassfires do nut. 
usually, extend very far in Malaya. 

Such grassland has a very restricted fauna. The only rats to be found are Rottur 
atgcnitvmter, an dlident host of the vector mites of mite typhus {Trowbtcute akam^ln 
and delia i.vlt) and RatUtx cxtthntx. a much smaller rat which is a poor host of miles in 
Mnlaya, Quails ( Excalf tirivr it j diincnm) are also numerous, and bear large numbers of 
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the vector mites. When the grassland becomes invaded by scrub /?, argcntivmter is 
replaced by R. iniorensiX which, being partly arboreal, is less efficient us a host of die 
milt. In dense scrub other ra«s. such as R* whitchcmli, may appear, and other mites, 
such as Widchia JcwthmiUei become dominant. 

The cfled nf burning must, therefore, be viewed in perspective. Whether or not 
burning a fleets the immediate population of miles, it certainty perpetuates conditions of 
grassland particularly favourable En T. akatmi.shs. 

The biology of the mite 

Trombieulid mites art, fur the whole of ihcir nymphal and adult lives, free-living in 
I he soil or similar habitats. Once in a lifetime, however, as newly emerged larvae or 
“cdiggers* 1 they will climb onto a larger host, usually a warm blooded vertebrate, Eo 
take a single meal of lysed epidermal tissue. The period of attachment varies with the 
species of mite, being about three days for Trombiciths akamuxhl and T. defends, and 
about G days or 1 Vaichsa invlliwaitei (Harrison, 1954). The liTe cycle from egg to egg 
laying, takes some three months in the vector species, after which the female may go 
on laying eggs periodically for up to a year. The chtggers emerging at any one time 
are, therefore, the progeny of engorged doggers which were relumed to the soil some 
tEuee months or more before, The newly hatched larvae oT Trombh'da emerge onto the 
surface oT the soil and remain there until a host is encountered. They seem prepared 
to climb onto any warm blooded animal, and can be found on a very wide range of 
hosts [Harrison & Andy, 1950). The favoured hosts, such as R. ttrgenliventer and the 
Quail, are presumably so favoured by a combination of ground dwelling habit and 
association with particular sites in their home ranges, so that when engorged mites are 
returned to the soil at these sites. She subsequent generation of larvae wilt have an 
enhanced opportunity of finding a host. 

Chiggers are active on the soil in the early morning, nnd presumably al night, while 
Lhe dew is nn die ground. Their numbers; as revealed by infestation rates of the hosts, 
are markedly affected by dryness. This is illustrated in Tig. t, which shows the mean 
monthly infestation rates, Y\ akamnshi anil ddiciisis combined, lor Ratitts ofgcnth eiUt.} 
arid R. jahrensis from wasteland in die vicinity of Kuala Lumpur, compared with die 
monthly rainfall, for the period May 1951 to April 1952. Since R. argMtivenier is 
strictly eon lined to grassland, and /ri fabr&isis is effectively confined to scrub in these 
conditions, the rates may be taken as representing populations of chiggors in Grassland 
[A) and scrub (J i respectively. It will be seen Ehal the variation of tile rates is slight in 
scnih, being very low in the exceptionally dry month of July, but otherwise nni closely 
related to she rainfall. In grassland, on the other hand, large fluctuations occur, the rate 
being very low in August aL the end of a dry period, rising sharply after the September 
rain, and again hilling very low during die short dry period in January. Presumably die 
surface of the soil dries more effectively in grassland than it does in scrub. 

This effect complicates the assessment of the edict o: burning. Grassland fires 
easily only after a fairly dry period, when the numbers oE miles will in any case be 

falling. 
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Results 

The experimental urea r Pylon writ?'- f feasted d! about; im r hectares oi 
edged with thick semb rm three sidcih ^nd with zeruh bordering a rubber pin 
the fourth. The urea had been cultivated during the war app: 

tapioca, An electric power tine ran across one side of the area, and the track 
was kept cleared. The burning of rubbish nfLet the periodic clearing had 
caused repeated tires which had the effect of maintaining the crass, as noted i 
rat fauna of this area had been under observation by trapping, marking, am 
of the animats for the number of years. During lids period two extensive Itrci 
which effectively burnt over the whole of the grassland, but did not exivn 

scrub. * . 

To assess the destructive clTcel of Llie fires a survey w as earned out an 

visiting each point on the surveyed grid used in I he (rapping experiments, m 
ing the effect at each point as “burnt” or “im burnt", On die lust occasion 
Ike invaded the scrub, it was necessary to have an intermediate category "pai 
hut on (he second occasion, when the scrub was slightly better grown, bourn 
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shurp and no such category was needed. Sampling was ai 10 metre UueivnU on fltc 

first occasion, and at 20m on the second. The results were; — 

thirst {'CfttxitHl kifCOJiil Siw tr.vlrttt 

Number u-f points "burnt ' 1 ■. ■ ■* 14 

Number "partly burn." ■ - »- ■ ^ 

N Limber M tmbumi‘’ - ■ - ■ ■ ■ ^ 

Fc™.l, ec burnt .- *«* a) * 

Et wilt be seen that the area effectively burnt was the same on each occasion. 

Tile cHeels of The fires arc best considered in two singes (a) change* m Ihc ml 

population, L h ) changes in the mile population 

Changes in ml populutnm 

Tills h sunimarhccd in tables L and 2 t which show for each burning, the numbers of 
individual mis, by species, trapped in the area fur the Tour months before and the eight 
months after burning. 

Tabu; 1 

Tiro burniTiu 24th AiiruaL I'>50, shewing the number iff nuEividu»l rats by hpocics l rapped ui 
w! ™ !?r ;;!!!. Of'he three cakrtthir mrmlll.S hefe» Ki,,n, ami each o. .he a* -1^ 
wombs fftcr burning (Anyp>i taken u r to 23rd mily, any mb. imppctt during the iusL Ww days of 
Angus I iuIdcJ lu [he September total!): 
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Second burning. 1st November, I95C as lor Uhle I. 
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[t will he seen that the immediate effects ot the ores were nn ' " . 

,, rxllla „ s tru hpcd accnmpnnieil Ity a variable reduction m the numbers oi alter speeds. 
On the second occasion, unlike the first, the numbers of H ialaravns were uHchan-Lil. 


Mus. 28, 195b, 








Fig. 1 . Effrci of titti first RMns-fm. 

i he upper diagram .shows I he menu mnnlhlv i n TCP Lii.l i an uL it. r.vultwn m (He c\[ 
inentnl ("Pylon") area wilh f Vatchia Irwtfovnitd (Wl), T. fikmuishi iTa) and 
tfeUtrsis (Td), before and after die lirst fire (black bur). The tower diagram 
combine J LnE"es.t;i1:n|i ni .1 \,kisnin,'.iii and 7 . (fch'rn.’iix fin ft. jnUtrciiAi.i in LJie unbi 
House area of scrub and Secondary forest. The histogram is ol monthly rainfall 
inches, at ihe Forest Research Institute, Kep-ong, about two miles away. 
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TSll^ is probably a reflexion of the destruction of scrub on the hrst occasion. If 

is impossible to say whether the increase in the number of R. cxtdtmx trapped represents 
an actual immigration, or merely ait increase in the frequency of cap Lures due to ait 
increase of individual ranges. The large number uf young rats captured suggests immi¬ 
gration, That the changes in numbers were an effect oT the change of Llie habitat, and 
not due to the destruction of the rats, is shown by the later reappearance in the area of 
many of the previously marked specimens of other species. The effect of the burning on 
the rat population, therefore, is lo render the area temporarily uninhabitable by any 
but R. cxitltmx, Since the burnt grassland is of usually small extent, and usually inters¬ 
persed with unbumf scrub, the effect of the burning wilt be a rearrangement of the 
mosaic of ranges of the different individuals rather than any nti change of pupal Aon 
over an area. 

The efTeel of such a rearrangement on the mites is not cEtsy to assess. Since the 
efficient host species, such as R. argetitivettler and R jakirt'tisix, are temporarily re¬ 
placed by the less efficient R. exuhtnx, ehiggers hatching in the area are less likely to 
tint! a suitable host, and may well die. It is tit least possible, however, that the actual rate 
of emergence of the mites is depressed during (he unfavourable period (probably owing 
to dryness) su that the net effect may be very slight. Another possibility, of importance 
in the ecology of mile-typhus, is that ruts homing heavy mite infestations, may change 
their range and deposit the miles in new loculi Lies. The effect of .1 local lire may, there¬ 
fore. be to encourage (he .spreELd of a mite island, and if the island is an infected focus 
of typhus, Ehe infection itself may be spread to new areas. 

Changes in mite population 

Although the ehiggers are to be found on a wide range uf hosts* the average num¬ 
bers Lin diffcrcnl species differ markedly, and in using infestation rates as an index of 
mite populations it is necessary to compare like with like. Since the immediate effect 
of ihc burning is to drive away the more efficient hosts, R , urg^nttventur and R. jab- 
rettsix, leaving only the less efficient R. exitlun. t, the estimation is not very satis factory'. 
The available information is shown in figures 2 and 3, each of which shows the infesta¬ 
tion rules ;ls average number of ehiggers per capture by species iff rat for the months 
immediately before and after each burning. The lower part uf ihc diagram, in each case, 
shows (lie rainfall. 

in fig, 3, for (he first burning, the upper part of die diagram shows (lac infestation 
rates of R. exatanx only by ‘f. nktittuishi, T. deliajxis^ and Iff. kn'thwttitci. Tire lower 
part of the diagram shows the rainfall anti lor comparison the infestation of R. jalorensis 
by 7'. akanutxfoi anti dcfieusis combined for a nearby area of scrub (“House area”) 
which was iusL burnt. 

in fig. .1, Else second burning, the infestation rates with 7\ nktmuixhi and T. r it'Uensis 
are shown separately for /?, exit Ians and R. jahrtinsis from the burnt area. 

The following points are notable; — 

(a) On each occasion the fire (vertical black tine] was followed by a reduction 
in the number of T. akamusfii on Llie rats. On I lie first occasion. it should 
lie noted, the numbers were on [he downward trend before the (ire. 

(A) On n either occasion was there any reduction in the numbers of 7". dehensix 
or IP, tavihwtiiteL 

(r) The numbers of 7'. akamuahi relumed to normal within three months. 


Mus. 28, 1956. 
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The burning of the grass, therefore, seems to have affected only 7 . Thb 

i s jn agreement, with Hit conclusion, reached from other evidence, that 7\ rtffcw and 
W. lew'tlnvfiitd are mites of the scrub as well us, or rather than, the grass, whilst I. 

(ikaiiitt.vhi is essentially con lined to grassland. 

The above figures are of gross rales derived from all raU trapped in the area. 
There is some evidence that individual rats possess individual infestations, presumably 
acquired by the seeding of their own range with their own engorged, mite larvae I see 
the accompanying paper, Harrison. 1956). A rat moving into u new range might well 
lose its infestation, so that immigrants may be expected to have smaller infestations 
than residents. It is very difficult to test this hypothesis, because it is difficult to assess 
whether a rat trapped for the first time is an immigrant or merely a resident which has 
so far escaped trapping, it is however worth considering separately those rats which are 
known not to be immigrants, Lc. those known to have been present both before and 
after the burning. Results for the months immediately preceding and immediately 
following the burning are shown in table 3. 
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Owing to the rather small numbers it has been necessary Lo lunsolklme hgutes tor 
several months but the results are in agreement with those drawn from the gross agurev 
There remains lei be .considered the possibility that the mites are absent immediately 
after the fire buL that ihe numbers recover sufficiently quickly to produce a substantial 
average for the month. Table 4 summarizes infestations of rats trapped during the twr 
week* immediately following the tires. It will be seen that I he numbers agree with those 

lor the monthly averages. 
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I [Testa ti On of riUs 1 rapped within |wn weeks o£ 1 he burning. RE = 11. r.rrdarJ.v, RJ — R. why- 
rrrr.Tfjc, E-'nr each (!;ty nftnr burning is shown ibe number of rats sep^raieLy by species, :md position 
class csi the gross infestation by species of dagger G.e. total no. of chiEgerif an these rnEs); and 
whether trapped in a burnt area, ah nnburnt area, or a burnt tinea immediately btmlcring nrs uji burnt 
area. 
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Conclusion 


The immediate result of ihe burning of grass in mixed grassland and scrub seemed 
lo he the severe reduction of numbers of T. ukamnshs, T. ddk»sl\\ however, and other 
species were not a fleeted in these experiments and t he aktuiuixhi by no means dis¬ 
appeared, The numbers recovered to normal over n period of two or three months. 

i he question arises how much of this reduction was due in the .ililklI destructive 
effect of the fire, and how much was due to the drvitig of the surface soil through 
removal of die ground cover. The rapid recovery of Lire mite population argues that the 
direct cfTed must be slight, limited to the killing of some doggers actually on the surface 
at the time of die hre. ClearSy the adults and I heir eggs, in the soil, were little affected 
if at all. The recover.' of numbers over two or three months coincided with (he recovery 
of the ground cover and argues that this is the most important factor. 
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Summary 

1 . The bnnrtog of gra* b. **» 'J*g'* 

®s» tsxisssss^^ -•- —* 

■» Grassland to Malaya is usually of small eMenl. tot*r»|*f*d wnh 

3, In the burnt a**' .here was an increase in «hc "ambers ofR««w ««!»« 

mmmmmsmMrnm 

w i ~ sstsa^^SSSSSsB 

in Malaya so that comparisons were, dot wholly s.-ii. ■ ■■ - ■ ... .. r j rc _ 

numerous 7. alramniM dropped sharply alter Ihc -hr®.u“| ^ - ‘ PP • khiu 

covered over I he neat two or three months. The numbers of T. amenta ana 

Idwthwaitei uer t unchanged. 

5. it is concluded that the burning has little direct etfecl "" jf 
temporarily destroying the ground cover p....i.uvc> ion drom resu jtj n g perpetuation 

particularly favourable ,o the typhus 

vector. 
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